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~irical data req_u_i~_em_e_nts _

At. para. 15 of the Fourth Further Notice, the Commission declared that:

Any party submitting studies, proposed methods for calculating an X
factor, or other empirical information must furnish promptly upon
request by Commission staff or any party to this proceeding workpapers
and any other data necessary to replicate the results submitted in this
proceeding. If a party fails to do so, we will accord no weight to those
studies, methods, or empirical information in our deliberations.

The "Simplified" USTAlChrlstensen TFP study cannot satisfy this requirement:

.;' The results for the nine company sample (1984 to 1993 study period) cannot be
replicated except at a very high level - key pieces of information are missing

./ The data prOVided for the nine company sample does not reconcile to the data
used for the eleven company sample (1988 to 1993 study period)

./ The data provided on LEC and US long-term input price results do not permit
replication except at a very high level
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Interstate vs. Total Company TFP

A permanent X-factor for use in the interstate jurisdiction must reflect interstate
productivity and other cost conditions.

• The Christensen/USTA study calculates total company TFP.

• There is compelling evidence that those services that are disproportionately
represented in the interstate jurisdiction are experiencing significantly above
average productivity growth.

• Higher rate of output growth for most interstate services.

• Greater gains from mechanization and technological advancement in services
subject to interstate jurisdiction than for total company service mix

• Input growth in interstate jurisdiction can be reasonably (and conservatively)
approximated by total company input growth
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Interstate vs. Total Company TFP

Sources of higher-than-average interstate services TFP growth:

• Higher rate ofdemand growth for most interstate services.
Individual subscriber access lines
Total (Iocal+toll, intrastate+interstate)

Dial Equipment Minutes (OEMs)
Interstate switched access minutes

3.0%

3.7%
10.0%

• Differences in the input mix for individual services. Subscriber access lines
involve a highly stable technology and exhibit a relatively high labor component
for installation, maintenance and retailing functions vis-a-vis switched services

• Disproportionate presence of highly capital-intensive, switched services in the
InterstateJUrisdIction.

Switched services revenue shares:
Interstate 800/0
Intrastate 50%
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Interstate vs. Total Company TFP

If FCC and state X-factors were based on total company TFP, the presence of
interstate costs that are growing more slowly than those for state-regulated services
will produce undesirable results:

• Interstate prices will increase at a faster rate than costs, leading to windfall
earnings growth. LECs will tend to elect the X-factor option that eliminates
sharing and an earnings cap (as five of the RBOes have done) and will thus be
able to amass and retain persistent, excessive interstate earnings.

• State prices will increase at a slower rate than costs, leading to persistent
underrecovery and underearnings. The same LECs that are enjoying windfall
interstate earnings will be able to invoke low-end earnings protection mechanisms
or, potentially, seek to invoke fifth amendment protection against confiscation.

Even if combined state and interstate earnings are reasonable, the separate juris
dictional treatment of each will permit the same LEC to keep the interstate windfall
while claiming poverty in the states.
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Adjusting for LEe input price changes

The LEC input price differential (vis-a-vis GOP-PI) should be incorporated into the X
factor on the basis of an economically and statistically meaningful short term trend
covering the entire post-divestiture period.

• Statistical analysis consistently demonstrates structural break occurs at the time
of divestiture

• USTA vacillates between reliance on the long-term input price differential trend
(which is not relevant in a competitive input market environment) and reliance on
an unreasonably truncated sample period (at odds with Christensen's own
position that short-run year-to-year changes are sUbject to random variation)

• The post-divestiture LEe input price differential is itself understated because it
relies upon asset price deflators that fail to capture hedonic effects and that suffer
from other serious deficiencies.

• Established in studies cited in ETI Report, e.g., Gordon, Flamm.
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Measurement of changes in LEC input quantity • Cost of Capital

Christensen incorrectly measures the cost of capital in his capital "rental price"
formula by using as a proxy, the US economy cost of capital implicit in the US
National Income and Products Accounts (NIPA)

• The cost of capital used in the rental price formula should be the expected or ex
ante rate of return .

• Christensen's choice of proxy is a poor one:

• No evidence that telephone industry cost of capital will necessarily follow year
to-year changes in US cost of capital

• Incorrectly assumes away LEe/US input price differences

• Inconsistent with BLS

• BLS does not utilize economywide cost of capital in detailed industry
productivity studies, but rather industry specific cost of capital

• BLS employs method similar to Norsworthy
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Measurement of changes in LEe input quantity • Dep_re_c_ia_t_io_" _

Christensen did not use, but should have used, the depreciation rates prescribed by
the Commission for LEC plant.

• The Commission's prescribed depreciation rates are more appropriate because
they more accurately reflect plant lives applicable for LEes and are consistent
with the RORR benchmark upon which the price cap paradigm is constructed.

• The Commission's prescribed rates have been set based upon studies conducted
by the LECs themselves, relating specifically to the capital assets used by the
LECs in prOViding telecommunications services.

The rates selected by Christensen are based upon a chain of studies conducted by
various economists for business assets for the economy as whole and for a much
earlier time period than the post-divestiture period.
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Measurement of changes in LEe input quantity - Dep_re_c_i8_t_io_" _

The chain of studies:

• The rates employed by Christensen were taken from a 1990 study conducted by
D. W. Jorgenson

• The cited Jorgenson study indicates that it relies on "economic" depreciation
rates from a 1990 Jorgenson and Yun study

• Further research finds the referenced economic depreciation rates in a related
1991 work by Jorgenson and Yun, Tax Reform and the Cost of Capital

• The depreciation rates in the 1991 JorgensonNun study were derived from a 1981
study by Hulten and Wykoff, The Measurement ofEconomic Depreciation

• The Hulten and Wykoff study referenced in both the Jorgenson and
JorgensonNun studies estimates the form and rate of economic depreciation
using an econometric technique as explained in yet another 1981 Hulten and
Wykoff study, The Estimation ofEconomic Depreciation Using Vintage Asset
Prices: An Application of the Box-Cox Power Transformation;

• The later-referenced Hulten and Wykoff study indicates that the regression
technique was applied to empirical data aken from the 1956 to 1971 time period
not involving assets used by telephone companies.
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!pecific revisions guantified in the Ad Hoc study"- _

• Calculation of TFP for services subject to interstate jurisdiction;

• Calculation of LEC-US input price differential for entire post-divestiture period;

• Substitution of published BEAlBLS asset price deflator data for LEe TPI series
(subsequently incorporated in Christensen revised study);

• Adjustment to the formula for the rental price of capital to include cost of capital
that reflects LEC (vs. US) rate of return and differential tax effect of debt versus
equity;

• Replacement of general, out-of-date economy-wide depreciation rates with
current FCC-prescribed LEe depreciation rates; and

• Development of a sensitivity analysis for the effects of hedonic price changes for
inputs used by the LECs.
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Results of the corrected X-factor anaIYs_i_s _

SUMMARY OF RESULTS
INTERSTATE ONLY X-FACTOR
1984 to 1993 STUDY PERIOD

10

Corrected

Corrected
Quality
Adjusted

TFP-
6.0%

5.5°k

Input
Price
oiff.

3.4%

4.3°k

CPO

0.5%

0.5%

x
Factor

9.9%

10.3%
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Decision 95-12-052 December 20, 1995

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA

Investigation on the Commi.si~n's )
OWn Motion Into the· Second: )
Triennial Review of the Operat:ions )
and Safeguards of the Incentive- )
Based Regulatory Framework for )
Local Exchange Carriers. )

---------------->

1.95-05-047
(Piled May 24, 1995)

(Se. Appendix A for appearances.)
I
\

lXl.a gp:ggmr

In this decision, we find that the st productivity
!

factor for Pacific Bell is i~ppropriate for the next three years

primarily becauae the underly~ng .aaumptions aDd data on which

the 5' rate was based are obsqlete. Similarly, we find that the

5' productivity factor for QTlC is inappropriate for the time. ,
I

period following the expiratiqn of·the settle1D8nt entered into by

GTEC.l However, we alao find it premature to eliminate the price

cap formula at this time. We Ifurther find that productivity

I

1 For 1996, a settlementjentered into by GTEC.adopts this
approach. we invite GTBC to ~ile a petition to modify

I •

D.93-09-038.
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of the financial

company. 102

The NRF framework requires a

impact of the regulatory program.

Pacific's witness Evans testi ied as to the damaging

effect of the price cap formula upon th finances of the

ORA, AT&T, CCTA, and TURN emp tically contest the

LECs' claims of deteriorating financial performance as

exaggerated and not primarily the resul of the price cap

mechanism. I

Reviewing Pacific's and GTBC'1 NRP monitoring reports,

ORA notes that when compared with total Icompany operating

revenues for January to June 1994, paci~ie's January to June 1995
!

total company operating revenues have d elined by approximately

2.3 percent, or $200 million annually. Similarly, it appears

that GTEC's total company operating rev nues for January to June

1995 have decreased approximately 5' their level for January

102 Exhibit 29 at 1, 6 and 16.
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I
I

to June 1994. The Proposed Decision no~es that for GTEC, June
I

1995 total company operating revenues aituallY exceeded June 1994

total company operating revenues. 103 on, month's data, however,

is much less meaningful than the long t,rm negative trend.

Generally, Pacific's and GTEC1s intrastate rates of

return have met or exceeded the market-*a8ed rate of return.

~ i.e ROR qTlCROi Adgpt.d Market RCR

1990 12.39 13.41 11.50
1991 11.31 14.09 11.50
1992 12.03 14.20 11.50
1993 9.51 13-.28 11.50
1994 11.17 12.33 10.00, (10.50 for GTEC)

Source: Exhibit 60

GTEC exceeded the market-bas. rate of return for every

year between 1990 and 1993. Had GTEC n t entered into a

8ettlement agreement, the company would have exceeded the return

that would have been considered for it n 1994. Pacific's

intrastate rate of return was close to r exceeded the market-
I

i
I

1.03 PD-01-014 and GD-04-00, respec ively. Monthly operating
revenues for Pacific for January 1994 t ugh July 1995 and for
GTBC for January 1994 through June 1995 (DRA Brief at 14.)
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7.875
11.080

9.963
8.050
3.008
7.329

14.053
7.4§§
8.602

situation is

G.O. 04-00
8.921

Sources: P.O. 01-2i;

I

of Pacific's financi~lHow much

Jan
Feb
Mar
Apr
May
Jun
Jul
AIm
Y-T-D

based rate of return for every year fro~ 1990 through 1994 with

the exception of 1993. We wish that SU1h a trend would and could

continue. Unfortunately, lhe most recejt Commission data on

m~nthlY RORs for 19951.04 shows a starkly Idifferent financial

P1cture:. I
Month ~ ~

&QR I

11.45'1
8.89

6.
24

18.99
11.27\

6.59

attributable to the implementation of

record does not support the view that

in the comPany's revenues is the

The evidentiary

e majority of the decline

of NRF; but neither does

it ahow that NRF haa not been a major c ntributing factor in the

declining financial positions of the LEJ..
I
I

I

104 The adopted RCR for 1995 is 10.00.
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i
The S. G. Warburg Research Sta1istical SummarylOS

tabulated Pacific's revenues from 1984 1hroUgh 1994. Pacific

witness Evans presented a list of reven~es from 1984 through

1989.'" Both exhibits show revenues detining from 1986-1987,

from 1988-1989, from 1989-1990 and from 11990-1991. The only

po8t-NRF year in which revenues decline~ was the first year of

the operation of NRF. Exhibit 16, meas*ing the total return

indices, price change plus reinvested d~vidends for the RBOCs,

indicates that since 1984, Pacific, as he subsidiary of Pacific

Telesis Group, has placed in the the RaCCs/Regional

Holding Companies (RHC) in stock perfo ceo Pacific's return

on equity for the 12-month period endin 30, 1995 was

commensurate with other RHCa .101 Moreover, according to Exhibit

65,1.01 a May 1995 Salomon Brothers report!, Pacific Telesis'
I
I

I
I
I

!

1111 Sxhibit 41 at 20.
101 Bxhibit 45, Bates Stamp 000664.'
111'7 Bxhibit 58 at 2-6.
101 Jteg.:LODal Bell Operating' COlJII)m21.. (lUJOC.) -- C~..".:Lng

CoIIIpetition in Local Service IlIIplie. Sinking argin. and llarket
Sbare ~or DOCs at 3. .
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i
i

dividend yield is 8 .1\", the highest109 ofi the ReOCs. The report
I

views Pacific's payout as too high and riot sustainable. no

Similarly Duff Phelps has reduced I"acific's credit rating. 111
I

A further review of the recori sustains both

Salomon Brothers' judgment, and our own concerns that revenue
!

contraction erodes Pacific's financial jituation. The recor.d

shows that for 1984-1989, Pacific'S rev nues on a normalized

basis grew at a 2.8' compound annual gr~wth rate (CAGR), while in

the 1990-1994 period under the GDPPI mi4us ~xw form of
I

regulation, revenues grew at only a .2' CAGR.112 Moreover, a

comparison of net income growth conveys an even gloomier picture.

The record shows Pacific has had no pos~tive net income growth
I

over the last five year.. While net inrome for the 198~-1989

time period grew at 7.2' CAGR, net ince e for the 1990-1994

period under the GDPPI minus ~XH form 0 price cap regulation

declined at a 2.2\" CAGR.1l3

Pacific maintains that the Tel.sis wirel.ss spinoff is
I

irrelevant to thia proceeding. However1 aa TURN auggeata, a

lot Second highest is NYNEX at 5. 7' •
110 Confusingly, the Salomon repor1: often interchange. its

discussion of RBOC. and RHes. :
111 Mr. Evans (for Pacific) Exhibi~ 29 at 14.

1U Mr. Evans (for Pacific) Exh. 29'1 Att, p. 10.
lU Id. at 12-13. I

i
I
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i
i

careful examination of the Pacific Exhi~it 29114 comparison of

CAGRs of the LEC and six RaOCs between ~984-1994 and Exhibit 42
; ,

I
challenge the company's assertion. The effect of this spinoff by

Pacific Telesis, not Pacific Bell, ocvi ualy complicates the

financial market's assessment of the ho ding company, but it has

DQ direct affect on Pacific Bell's reve~ues. Clearly the spinoff

by the parent holding company does not ~reclude the modification

of regulation fOr Pacific Bell, the re~lated subsidiary.

While we appreciate the cumul tive effect of the price

cap formula upon the LECs, it is clear the state's economy

has also had a definite impact on reven Forecasts predict

that California can expect to outpeX'fortQ. the nation in the next
i

few yearsllS and we hope this is the cas~. Testimony indicates

that Pacific will continue to realize e~ficiency gains, 11' but

based o,n ample evidence in the record, 4e find it unrealistic to

believe that Pacific can continue to re~lize additional

efficiency gains at current levels. ' padific has already achieved

the easy gain. by becoming highly effic~ent.117 Additional
I

114 Bxhibit 29 at 11: Table 2 - "Telephone COmpany Revenue
$M" •

117

11S

111
Exhibit 58 at 2-6. ,
Exhibit 29 at 9; " RT 613, liDl 17

Mr. Evans (for Pacific) Exh. 29, pp.

!

- 59 -'
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efficiencies are more difficult to achieve, as pointed out by

numerous expert witnesses .118 We conclude that Pacific IS

declining revenues are the result of nume%ous factors, with the

effects of NRF particularly:significant.

As a policy matter, the Prop~s.d Decision attached

inadequate weight to the consequences of the Price Cap formula on

the financial markets. Th@l forced reduction. lock the LEes into

• cOn8tricting internal cost constraint. The record shows that

Pacific had 13,915 fewer employ••• at the end of 1994 than at the

beginning of incentive regulation a reduction of over 20'. 119

Although the record on this point is not well developed, the

comment. of the Communications workers of America make us wonder

whether such reductions in labor force continue without

threatening the state's infrastructuring of skilled workers.

These same automatic price reductions can pre.ent an

ob.tacle to the·LEes in the capital markets and the ability of

LEes to finance infrastructure. Financing for infrastructure can

be hindered when regulation ·cr••tes an automatically declining

III Id. at 7-9; Exb. 41, p. 51; Dr. Scbmalensee (for
Pacific) Bxh. 1. Att. 1 6 p. 11; Dr. Christensen (for
Pacific) Exh. 6, Att. pp •. 23-25, 29.

lU Mr. Evans (for Paci.fic) Exh. 29, att., pp. 8-91 3
TR. 559
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revenue stream. Regulators. know well that revenue trajections

are key to financial ratings.

In the last review, we undertook what appears to be the

controversial examination and determination of ~he appropriate

productivity factor. 0.94-06-011 reaffi~ our Phaae II

re.olution "to look to a ta~et which i. a differential

productivity adjustment aupported by information outside the

utility'. control with a 'stretch' added . .,130 Although the

prospect of the BLS 1 s long-promiaed index continuea to hold 80me

faacination for. the Commies ion, national fiscal reality indicatea

that it is likely our efforts to open telecommunications markets

have a good chance.of succeeding before this long awaited stUdy

becomes a reality. To guide our policy deliberations, we must

look elsewhere for one or several studies "that capture the

eseential parameters of the ~thodology that we have held to be

reasonable . ..,121 Pacific preeented Dr. Christen.en I s direct

te.timony122 to sati.fy our request.

Among other determd..nant., the compre••ed schedule of

tM. phaae of the proceed.ing complicated the valuation of

Dr •. Chri8tensen'8 study. The Commission would have greatly

110 D.94-06-011, mimeo •• at 37.
\U Id.
l~ Dr. Chri.tensen (for Pacific) I tbchibit 6.
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preferred the 8tudy to have been accessible for validation by all

parties. Instead, the Christensen 8tudy appears before us as a

Pac:ific ,or LEe study. Thus, assigning the proper weight to this

study requires careful consideration.

Based on the results of hi. study, Dr. Christeneen

recommends a productivity or ~XN factor of 2.1%. As Pacific

emphasizes/ Dr. Christensen(s short-term study results are

consistent with the long-term telephone industry TFP

differential. UJ

Pacific and GTEC maintain that a 2t "X" factor will

continue to poae a tough challenge. This, notwithatanding the

fact, that adoption of the LEes' modified price cap formula will

mean for California ratepayers approximately • 1'134 increase in

their telephone rat•• compounded annually: totaling $55 million,

$110 million, $165 million, and $330 million, respectively, from

1996 to 1998.

Pacific and GTEC contend that the LlCs have not

racelved the promi.ed. rewards of NRF. During the six years of

the NRJ', the ccxapani•• have 'either met or exceeded. the adopted

re••on.able rate of return. :None of the LEes 1 experts as.ert that

123 Pacific Brief at 31.
1.24 bsuming a It inflation factor. Pacific Brief at 41,

footnote 126.
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the companies would have fared better under rate-of-return

:regulation. l2s Retrospectively, the price cap regulation appears

to have produced reasonable rates and earnings. Prospectively,

our monitoring reports containing the ROR'a for 1995 indicate

that these days of solid earnings have come to an end. We

suspect that the simple productivity gains realized in the

initial years of price cap regulation have ,come to an end.

The Proposed Decision did not accept Dr. Christensen's

study on TFP differential. ~he propoaed Decision cited a ••rie.

of factors that led to its determination. The PO .tated that:

During croslI-examination,·=a. it was
revealed that Or. Chriaten.en was unable
to explain the methodology that was used
to gather the data upon which his results
depend and he was unable to explain how
the errors seemingly corrected in his
January 1995 update were di.covered" or
corrected. 13'1 CCLTC notes that the
magnitude of a' nu.mber of the unexplained
errors is substantial. l21 Dr. Chriatanaen
aleo testified that he had no knowledge
of how certain .ignificant coata were
calculated by the LEe.. He waa unaware

l2S

121'

121

n.

2 RT 264 and Bxh~bit 35 at S.
2 R~ 200-239.
Bxhibit 8.
CCLTC Brief at 6-13.
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of whether or not gross inconsistencies
exist with the methodologies used to
gather data for his study. GTEC's
witness Dr. Duncan stated that if gross
inconsistencies occurred.in the
calculation methods: " ... okay, you're
going to run into problems. n 12;

Finally, the Proposed Decisionuo notes that

Dr. Christensen admitted that he did not know precisely how an

integral component of his TFP calculation, the "Telephone Plant

"Indexes" (TPIs), Ul were computed1S2 and that he could not supply

any work papers behind the TPI figures t.hat were prOVided to him

by the LECs. 133

12. 5 RT 792.

130 proposed Decision, p. 41.
Ul TPIs, developed by the individual Regional Bells and the

other LBC., reflect. ~haDges in the coat of key capital input
factors, like central office equi~nt, wire and cable, and
tranRli••ion equipment <among others). Unlike standard,
published indices like the GDPPI and the. COlUlumer Price Index,
the TPIs are not equalized price .erie. published by a governmene
agency or other indepen.c:lent .oure.. Rather, they' are prepared
individually by each RBOC on a highly proprietary basis. CCLTC
Brief at 10.

132 2 RT 197-198.
1]] Exhibit 8.
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Although these i ••ues led the PD to conclude that

Or. Christensen's study was not a rea.onable substitu~e for the

BLS index, we believe that t~e PD failed to a••••s properly the

valuable informaeion provided by Or. Christensen in his

testimony. First, we note tnat Dr. Christensen testified that

the methodology used to gather data was ba.ed upon specifications

provided by ehe Bureau of Labor Statistics. 1u Dr. Christensen

testified that the data provided to him w.re provided to the BLS

for use in the long awaited BLB study of LEe productivity

growth.:l.n Second, although the PD notes Dr. Christensen's

inability to explain how the, errors were discovered or updated,

, the vast majority of study data were verified with Form M data

formally filed with the FCC.13' Moreover; the Proposed Decision

errs in misinterpretation CCLTC's assertion that the number of

errors are substantial as a characterizat.ion that the s,tuQy was

substantially in error. Even if the number of errors. detected

and corrected was larg., the overall effect of these errOr

U4 Dr. Chriatenaen (for Pacific) 2 Tr. 199.
lIS Dr. Christen_n (for Pacific) 2 Tr. 193.
1M Dr. Christens.n (for Pacific) 2 Tr. 196~7
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